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The Conifer ales of Taiwan 

. ' 

Hui-Lin Li 

This }>aper summarizes our present knowledge of the Conifemles of Taiwan. 
All indigenous species are considered. Descriptions of and keys to the families, 
genera, and species are given. Introduced genera/are also included in the keys 
but they are not numbered nor described. All cited specimens are deposited in 
the herbarium of the National Taiwan University. 

Key to the families 

1. Seeds solitary or rarely 2, berry- or drupe-like, with a usually fleshy aril. 

2. Anthers with 3-9 pollen-sacs; pollen grains not winged. 

3. Branchlets alternate; female flowers of a single ovule. 

.*.1. Taxaceae 

3. Branchlets opposite; female flowers solitary or of several 2-ovuled 
carpels forming a small cone, but only 1 or 2 seeds developed. 

4. Male flowers in short-stalked clusters; leaves spirally arranged but 

generally spreading in 2 ranks.5. Cephalotaxxuteae 

4. Male flowers catkin—like, long; leaves opposite-*-2. Amentotaxcwcae 

2. Anthers with 2 pollen-sacs; jiollen grains winged.3. Podooarpamie 

1. Seeds several or many, forming a dry cone, the cone rarely berry-like and 
with I or several seeds. 

2. Cone large, woody, each scale with 1 ovule; leaves alternate, ovate-lanceo¬ 
late, broad.4. Araucariaceae 

2. Cone smaller or berry-like, each scale with 2 or more ovules; leaves 
alternate, opposite or ternate, scale-like or needle-like or linear, rarely 
linear-lanceolate. 

3. Leaves and cone-scales spirally arranged, the former sometimes fasci¬ 
cled; ovules anatropous; cotyledons 2-10. 

4. Cone-scales and bracts distinct; scales with 2 usually winged seeds- 

....6 Pinaoeac 

4. Cone-scales without distinct bracts, flat or peltate, with 2-8 seeds- 
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....*.******. 7 , Taxodiacme 

3. Leaves and cone-6ca]es opposite or whorled, the former small and usually' 
scale—like; ovules erect; cotyledons 2, rarely 5-6.—8* Cupresaaoeae 

I. Taxaceae 

Resinous trees or shrubs* Leaves persistent, alternate, often 2-ranked, linear 
to lanceolate, entire, with 2 broad grayish green bands below. Flowers dioe¬ 
cious, .rarely monoecious* Male flowers cone-like; anthers borne on peltate or 
apically thiokend scales, with 3-9 pollen-sacs* Female flowers usually solitary; 
ovules erect, I or 2, in the axils of a few decussate capillary scales. Seeds 
drupe-like or berry-like, with a bony shell, surrounded by a fleshy often colored 
aril; embryo with 2 cotyledons. 

Genera 3, with about 13-15 species, the following and Ausirotaxm, a mo- 
notypic genus in New Caledonia, and Torreya , with 6 species in eastern Asia 
and North America. 


I, Taxus Linnaeus 

Trees or shrubs, with reddish scaly bark, the branches usually spreading, 
the branchlets irregulary alternate. Leaves spirally arranged but spreading in 2 
mnks, linear, flat, pointed and stalked, with 2 broad grayish green bands below, 
without resin-ducts. Bdowers axillary, dioecious, rarely monoecious. Male flo¬ 
wers in stalked globose heads of 4-18 stamens, each with 5-9 pollen-sacs. Fe¬ 
male flowers consisting of several imbricate sacles, the uppermost bearing an 
ovule with a disk at base* Seed a bony nut, ovoid, slightly angular, partly 
enclosed by a fleshy scarlet cup-like aril open at the apex* 

About, 6-8 species in the northern hemisphere, 1 species in Taiwan* 

1. Taxus WalBichlana Zucc* in Abh. Bayr. Akad, Wiss* 3;803. L 6. 1843; 
Yamamoto in Joum* Soc. Trop. Agr. 10:182. /. 42, 1938* 

H T<mw cuspidata ' 7 sensu Kanchira, Formes* Trees 616. 1917; Makino & 
Nemoto, FI* Jap* ed* 2. 135. 1931; non Sieb. & Zucc. 

“Taxus chinensis” sensu Sasaki, List PI. Forrnos. 48. 1928; Makino & 
Nemoto, FI* Jap. ed. 2, 135. 1931; Masamune, Short FJ. Formes* 34. 1936; 
Kanehira, Formos* Trees ed* 2. 31. 1936; Nemoto, FI* Jap. SuppL 91. 1936; 
non Rehder. 

A large tree, with reddish bark, the branchlets short, slender, spreading* 
Leaves linear-lanceolate, falcate, about 1*2-2.7 cm* long, 2-2*5 cm. wide, abrutply 



Li i The Camferales of Taiwan 


m 


pointed, the base decurrent and acute, dark green above, pale green and with 
2 broad tawny yellow bands below. Seed compressed-ovoid, about 7 mnj. long, 
3-4 mm- wide, slightly 2-angled, sometimes 3-angled, the fleshy coat reddish 
in color. 

Mt* Koknrin, Niitaka, Tainan, T- Hashioka a- n- 

Western China, eastern India and Luzon, Shady, mountainous valleys, in 
northern and central pails of Taiwan at high altitudes; scarce, A slow growing 
tree up to I m. in diameter. 

This Taiwan species is formerly referred to F. chmensis Rehder of China 
from which it differs in having more slender branches, more pointed, keeled bud 
scales, and narrower linear-lanceolate leaves. It is also near F. cmpldata Sieb* 
& Zucc* of Japan, Korea, and northeastern China differing in having usually 
2-angled instead of 3—1-angled seeds and in the falcate instead of straight leaves 
which are narrower at the base and more abruptly acuminate at the apex; 

2* Amen lotaxaceae 

Shrubs or small trees, glabrous, the branchlets opposite- Leaves opposite, 
broad, narrowly elliptic, acute, with a prominent midrib and with 2 broad, dis¬ 
tinct, white glaucous stomatic bands beneath. Flowers dioecious, on the year's 
branches. Male flowers 3-4, in spike-like catkins, terminating the branches, 
long arid pendulous, the anthers with 2-8 pollen-sacs. Female flowers solitary, in 
the axil of bract, on short thick pedicel, the ovule solitary, erect. Seed solitary, 
large, drupe-like, ovoid, surrounded by reddish-yellow aril o]jen at the apex. 

One genus, in western and southern China and Taiwan. 

1. A men tot a xus Pilger 

Character's of the family. 

One species. 

I. Amentotaxus arejotaenia (Hance) Pilger in Engl., Pot. Jahrb. 54-41, 
1916; Yamamoto in Bot Mag. Tokyo 40:453. 1926, SuppL Icon. PL Formes. 
3:1. £, 1 . 1927; Kanehira in Trans. Nat. Hist. Soc. Foraios. 36 (84):80. 1926, 
Formos. Ti^es, ed. 2:33. 1936; Kudo in Journ. See. Trop. Agr. 3:110, 393(; 
Masamime, Short FL Formos. 34. 1936. 

Podocarpus argotamia Ilance in Journ. Bot. 21:357, 1883; Matsum. & 
Hay, in Journ. Coll. Sci. Jap, Univ. Tokyo 22:399, 1906 (Enum. PL Formos,), 

Podocarpus iimgnis ITemsL in Journ* Bot* 23:287, 1885* 
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Cephalota&m argotaenia Pilger in Engl,, Pflanzenreich 4 (5); 104, 1903; 
Makino & Nemoto, FL Jap. eel 2. 132. 1931.; Nemoto, FI, Jap. Suppl. 90. 1936. 

A medium sized or small tree* up to 8 m, high and 30 cm, in diameter, 
thinly branched. Leaves falcate, 5-7 cm, long, 7-8 mm. wide, dark greenish 
above, with 2 broad white stomatic binds beneath, the margins revolute. Seed 
drupe-like, axillary, long-pedicelled, ellipsoid, 25-30 mm, long, becoming dark 
purple. 

TaitO; Taririku, S- Sasaki <£ Y. Yamamoto s. u , Y* Yamamoto a* n 

China: Kwangtung, we stem Hupeh, western Szechuan, Taiwan, Hunchuen 
(Kosyun) Peninsula, rather scarce, at altitudes of 1200-1300 m., in broad-leaved 
forests at shaded places, near ravines and cliffs, 

3i Podocarpaceae 

Resinous trees or shrubs. Leaves alienate, rarely opposite, persistent, sca¬ 
le-like, needle-like, linear, or lanceolate, sometimes broad and ovate, entire. 
Blowers dioecious. Male flowers catkin- or cone-like, terminal or axillary, the 
stamens with 2 pollen-sacs. Female flowers of 3 to many scales, often very 
amall, the ovule solitary to each scale, usually enveloped by the scale, with 
several bracts at base which becomes thickened or fleshy after fertilization. Seed 
with a bony shell, surrounded by a fleshy aril; embryo with 2 cotyledons. 

Genera 7, species over 100, mostly in the southern hemisphere, 1 germs in 
Taiwan, 

1. Podocarpus Fersoon 

Trees, rarely shrubs, the bark gray, shallowly fissured. Leaves alternate, 
sometimes opposite, linear to ovate. Flowers dioecious, rarely monoecious. Male 
flow era catkin-like, axillary, solitary of fascicled, with numerous, spirally arran¬ 
ged, imbricate scales, each bearing an anther on the under-side. Female flowers 
axillary, solitary, rarely at the end of short branches or in spikes, with a 1-2- 
ovuled scale with several fleshy bracts at base becoming much thickened at ma¬ 
turity and forming a fleshy receptacle bearing the globose or ovoid, drupe- or 
nut-like seed. 

About 70 species, chiefly in the tropic and subtropic regions of both 
hemispheres, a few extending in Asia to China and Japan. About 6 indigenous 
sjtecies in Taiwan. 
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Key to the species 

1. Leaves without prominent midribs, ovate or ovate-lanceolate. 

2. Leaves with acute apices; receptacles slender, dry. 

3. Leaves longer and broader, 6-3 cm. long, 1.5-2 cm. wide. 

. 1. P. formoscnsis 

3. Leaves shorter and narrower, 5-7 cm long, 1-1.5 cm. wide.. 

. 2. P. nankoensis 

2. Leaves with acuminate apices; reseptacles large, fleshy...... 

# .3. P. Walltcliianus 

1. Leaves with prominent midribs, lanceolate, linear-lanceolate, or linear. 

2. Leaves 5-3 cm. long, the apices acute to slightly obtuse. 

3. Leaves 6-3 cm. long, the apices more or less acute... 

. 4. P. Nalcai 

3. Leaves 5-6 cm. long, the apices more or.less obtuse... 

.5. P. costalis 

2. Leaves 10-15 cm. long, the apices sharply acute.— 6. P. philippinensis 

1. Podocarpus formosensis Dummer, Gard. Cliron. III. 52:295. /. 132. 
1912; Sasaki, List PI. Formos. 49. 1928; Makino & Nemot, FI. Jap. ed. 2. 
133. 1931 (as formosgnus); Yamamoto in Journ. Soc. Trop. Agr. 7:146. f. 18. 
1935; Nemoto, FI. Jap. Suppl. 90. 193G; Kanehira, Formos. Trees ed. 2. 707. 
1936; Masamune, Short FI. Formos. 34. 1936. 

Podocarpus koshunensis Kanehira, Formos. Trees ed. 2. 36. /. 4. 1936. 
Podocarpus nagi var. koshunensis Kanehira in Trans. Nat. Hisr. Soc. 
Formos. 21:145. 1931; Nemoto, FI. Jap. Suppl. 90. 1936. 

Podocarpus foi'mosensis Dnmmer var. koshuensis Merr. & Yamamoto ex 
Yamamoto in Journ. Soc. Trop. Agr. 7:146. 1935; Masamune, Short FI. For- 
mos.34. 1936. 

“Podocarpus nageia" scnsu Henry, List PI. Formos. 91. 1896, P. P., non 
R. Brown. 

“Podocarpus nagi var. angustifolia' 1 scnsu Sasaki, List. PI. Formos. 49. 
1928, Cat. Govern. Herb. Formos. 53. 1930; non Makino. 

A tree, the bark purplish brown. Leaves opjx>site, ovate-lanceolate, 6-8 cm. 
long, 1.5-2 cm. broad, dark green, the apex acute. Seeds globose, 12-15 mm. in 
diameter, fleshy. 

Daibusan, Y. Shimada 3800. 

ITunchuen (Kosyun) Peninsula. Scattered in broad-leaved forests. 
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Yamamoto, on the basis of actual examination of Dummers isotypes, con- 
eluded that the Taiwan plant originally referred to P. nagi by different author's 
is actully P. formosenms Dummer. He said that “most Formosan materials have 
different characters from Japanese material in forms of leaves and fruits”, 

2. Podocarpus narkoensis Hay, Icon. Id. Formes, 7:30. 1918; Kanehira, 
Formos. Trees G13. 1917, ed. 2. 707. 1936; Sasaki, Inst. PL Formes. 49. 1928; 
Makino & Nemoto, FL Jap, ed, 2. 134. 1931; Yamamoto in Journ. Soc. Trop, 
Agr, 7:147, 1935. 

“Podocarpus nagi'** senm Kanehira, Formos. Trees 612. /, 1919, ed. 2. 
35. 1936; Maaamune, Short FL Formos. 34. 193C; non Zoll. & Moritsi. 

A medium-sized tice, to 50 cm. in diameter. Leaves oblong-lanceolate, 5-7 
cm. long, 1-1.8 cm, wide. Seed globose, 12 mm. in diameter. 

Taihoku-fyn, Bnmangun, Y. Shimada 2973, Suzuki ToUo 9762, 21358, Nal:<tmura 1267, Ha - 
yashi 3 n ; .Taihoku, Mt. Bosizan, T. Sato 163; Urai, E> Matuda 272, Suzufri-Tokio 20456: Mt, 
Gobi, Suoo-gti, Talhoku syn, Masanvu7ie s. n ; Kasugayama, Lsikmixt Einmuke *. n. 

Hainan. Taiwan, in the northern part of the island. 

3. Podocarpus Watlichianus Pres], Eot, Eermerk, 110. 1884; Yamamoto in 

Journ. Soc. Trop. Agr. 7:147. /. 19. 1935. \ 

“Podocarpus nageia” sensu Henry, List PL Formos. 91. 1896, p . p ., non. 
Brown, 

“Podocarpus latifoUus” sensu Forbes & Hemsl. in Journ, Linn. Soc. Eot. 
26:547, 1902; Matsum. & Hay, in Jouni. Coll, Sci. Imp. Univ. Tokyo 22:398. 
1906 (Enuin. PI. Formos,); Kanehira, Formos. Trees Cll. 1917; Sasaki, List PL 
Formos. 49. 1928; Makino & Nemoto, FL Jap, ed. 2. 1931; Masamtine, Short 
FL Formos. 34. 1936; non Wall, 

A tree. Leaves opposite or nearly opposite, coriaceous, without prominent 
midrib* ovate to ovate-lanceolate, about 7,5-10 cm, long, 2-3 cm. wide, the apex 
acuminate, the base rounded, to broadly acute. Seeds ovoid, about 1.2 cm* wide, 
purplish when mature. 

Taihoku, Byoho, Nakazmva s. n. 

India, Burma, Indo-Ghina to southern China, Taiwan, confined to northern 
part of the island but rare, probably introduced. 

4. Podocarpus NakaH Hay., Icon. PI, Formos, 9:66. 1916; Kanehira, Formos. 
Trees 613. 1917, ed. 2. 36, /. 5. 1936; Sasaki in Trans. Nat. Soc. Formos. 
12:167 19 30; Makino & Nomoto, IFL Jap, ed, 2, 1931; Nemoto, FL Jap, 
Suppl. 91. 1936; Masanmue, Short FL Formos. 3b 1936. 
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“Podocarpus macrophyllux’ sensu Matsura. & Hay. in Journ. Coll. Sci. 
Imp. Univ. Tokyo 22:398. 1916 (Enum. PI. Formos. ; Kanehira, Form os. Trees 
612. 197; non D. Don. 

“Podocarpus neriifolius” sensu Hay., in Journ. Coll. Pci. Imp. Univ. To¬ 
kyo 30. (1); 307. 1911 (Mat. FI. Fonpos.); Kanehira, Fonnos. Trees 613. 1917; 
Makino & Nemoto. FI. Jap. ed. 2. 135. 1931: Masamune, Short FI. Fonnos. 34. 
1936; non D. Don. 

A medium-sized or large tree, to 60 cm. in diameter, the bark grayish, 
fibrous. Leaves lanceolate, 6-8 cm. long, 8-12 mm. wide, the apex acute. Seed 
ovoid, pointed at the apex, receptacle large, oblong-conical. 

Taityu, Tosei, Y. Jlashioka s. u; Taityu, Rengenehi, Yamamoto s n, K. Mori s. n, Hibino 
& Suzuki 8. n; Taichun, inter Gogio & Kengenchi. Yamamoto & Mori 8. n; Ilassenzan, S- Suzuki 
2890: Baibara, S. Suzuki s. n; Gyochi, Y. Yamamoto s.n; Baran ad Nichigetsutan, Kudo & Sasaki 
15033; Sintiku, Suzuki-Tokio 20312; Kanto, Kanehira & Sasaki 8. n- 

Endemic to Taiwan, in the northern and central pirts of the island, scat¬ 
tered in forests. ♦ 

This sjiecies is near P. macropliyllus Don of China, differing in having 
more acutely jointed leaves and in the ovoid seed which is acute at the apex. 
Kanehira reduces the plant of Taiwan, known as P. noriifolius , a sj/ecies of the 
Himalayas and western China, as also belong to this species. 

5. Podocarpus costalis Prezl, Epim, Bot. 236. 18549; Yamamoto, Suppl. PI. 
Fonnos. 2:15. 1927; Makino & Nmoto, FI. Jap. ed. 2. 133. 1931; Kanehira, 
Formos. Trees, ed. 2:35. 1936; Nemoto, FI. Jap. Suppl. 90. 1936; Masamune, 
Short FI. Formos. 34. 1936. 

A dwarf tree. Leaves lanceolate, 5-6 cm. long, 8-12 mm. wide, coriaceous, 
the ai>ex acute, the margins somewhat revolute. Flower and fruit unknown. 

Botel Tobago, llosokawa 8185, S- Sasaki 378. 

Philippine (Luzon), Botel Tobago, along coasts among rocks. 

6. Podocarpus philippinensis Foxworthy in Philip. Journ. Sci. 6. Bot.: 163. 
1911* Sasaki, List PI. Fonnos. 49. 1928; Makino & Nemoto, FI. Jap. ed. 2. 
135. 1931; Nemoto, FI. Jap. Suppl, 91. 1936; Kanehira, Formos. Trees ed. 2: 
39. /. 6. 1936; Masamune, Short FI. Formas. 35:1936. 

A medium-sized tree. Leaves linear-lanceolate, falcate, 10-15 cm., long, 10- 
12 mm. wide, the midrib prominent on both surfaces, the h]jcx acute, the biise 
attenuate. Seed globose; recepfcicle large, oblong-conical. 

Taito. Sinsuiei, Shimada 3738. 3887. 
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Philippine. Taiwen, in Hiwchuen (Kosyun) Peninsula, skittered in forests at 
medium altitudes. 

4. Araucariaceae 

Resinous trees, the brandies whorled. Leaves ovate-lanceolate, bro:vd, coriace- 
ous, spiral. Flowers dioecious, rarely monoecious. Male flowers cone-like, large, 
with numerous spirally arranged stamens, the anthers with many pollen-sacs. 
Female flowers very numerous, spirally arranged, in a globose or terminal head 
becoming a large woody cone, the scales with I anatropous ovule each. Seeds 
with or without wings. 

Genera 2, Agathis and Araucaria , with about 30 species, chiefly in the sou¬ 
thern hemisphere. Agatliis alba Foxw. of the Philippines and several species of 
Araucaria from Australia are in cultivation in Taiwan. Roth are large evergreen 
trees with broad flat leaves. In Agathis , the ovule is free from the scale. In 
Araucaria , the ovule is concrescent with the scale. 

5. Cephalotaxaceae 

Trees or shrubs, the bark gray, fissured, the branchlets opposite. Leaves 
dense, persistent, spirally arranged but spreading in 2 ranks, with a prominent 
midrib above and 2 broad glaucous bands below. Flowers dioecious, axillary. 
Male flowers in short-stalked cluster, the anther with 3-9 pollen-sacs, female 
flowers in a small cone, in the axils of scales at base of the branchlets, consis¬ 
ting of several pairs of 2-ovuled carj)els. Seeds only 1 or 2 develop! on a 
stalk, ellipsoid, enclosed in fleshy envelope, drupe-like. 

One genus. 

1. Cephalotaxus Siebold & Zuccarini 

Characters of the femily. 

Five species in eastern Asia, 1. C. Wilsoniana Hay., endemic to Taiwan, 

1. Cephalotaxus Wilsoniana Hay., Icon. PI. Formos. 4:22. 1914; Kanehira, 
Formos. Trees 595. 1917, eel. 2. 31. /. 1. 1936; Makino & Nemoto, FI. Jap. 
ed. 2. 132. 1931; Nemoto, FI. Jap. Suppl. 90. 1936; Masamune, Short FI. 
Formos. 35. 1936. 

A medium-sized tree, to 10 m. high and 40 cm. in diameter, the bark 
smooth, fibrous, the branches pendulous. Leaves linear, flat, slightly falcate, 3-4 
cm. long, 3 mm. wide, the apex acute, the base narrowed, the midrib prominent 
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above, the margins slightly re volute, with 2 grayish white bands below, Reed 
ovoid to obovoid, about 2,6 cm. long, 

Tttito, Keito, 1 amamoto *£ Ktheakami s n ; Inter Kiriyama efc Tipoiuae, S~ Suzuki. flQOfc 
ilt- Taiboi, S Suzuki 3833 , 12328s Mt Taihesenzan, N, Fukuyama s. n, Mt Arisan, Usvoko, S> 
Suzuki s. n r Taltyu ryu, Tatumi, K. Mori s n; Taihoku syu Bakokum, Suzuki-ToMo 18393; 
KokiiJtyo-taizan, N< Fukufiama 3277 f 3436; Musm-santinozyoj G Masamum 2431; Kuarusu, E. 
MoXuda 242; Taihoku ~syn t Ilibino & Yoshikawa s, n; Taito, Idzumo f F, Yamamoto 483. 

Lndetnic. Widely distributed in Taiwan, but very scarce, growing under 
large tiueg in both broad-leaved and coniferous forests at altitudes of 1400-2000 
meters, A slow growing tree. 

This species is very near the common C. drupaaea Sieb. & Zuee. of China 
and Japan, differing in its acute leaves, longer peduncles, and much larger 
cones. 

6- Pinaceae 

Resinous trees* Leaves linear, spiral or fascicled, persistent, rarely deciduous, 
blowers monoecious, cone-like* Male flowers consisting of numerous scales bearing 
2-6 anthers, the anthers with 2 pollen-sacs- Female flowers with numerous sca¬ 
les, spirally arranged, with a lower smaller and a up] er larger portion, each with 
2 anatropous ovules on the under side. Gone becoming more or less woody at 
maturity. Seeds 2 to each scale, usually winged; embryo with 2-15 cotyledons. 

About 9 genera, and 130 species, in the northern hemisphere from the sub¬ 
arctic to subtropical zones. 

Key to the genera 

1. Branches with only long shoots; leaves solitary, 

2. Cones upright. 

S. Cone-scales deciduous; leaves grooved above, usually with glaucous bands 
. ....1. Abies 

3. Cone—scales persistent; leaves keeled above, pale green below.---**** 

. . . ...... 2 . Kddmria 

2. Cones reflexed or pendulous the scales persistent. 

3, Bracts exserted, conspicuous; ' branchiate not roughened by leaf-bases.— 

..■****•■..— 5 . Pseudotsuga 

3. Bracts not exserted; branch lets 1 rotighened by persistent leaf—bases. 

4, Leaves flattened and with stomata below or on both surfaces; short- 
-petioled, with only 1 resin duct in each leaf; cones small.- -. 
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..-.....6. Tsuga 

4. Leaves usually quadrangular or flattened, with stomatic bands above, 

sessile, with 2 resin duct in each leaf; cones large.. 

...*...*3. Pioea 

I- Branches with long and short shoots; leaves in fascicles or clusters of 2 or 
more, solitary only on long shoots. 

2. Leaves in fascicles of 2-5, sheathed at base by scar ions bud-scales; cone- 

-scales usually much thickened at apex.*..--4. Pinus 

2. Leaves many, clustered on short thick spurs; cone-scales flat at the apex. 
.......... .*^.***.*Cedrm 


1. Abies Miller 

Trues, of pyramidal shape, the bark smooth and thin on younger trees, of¬ 
ten thick and furrowed on old ones, the branches whorled, spreading. Leaves in 
2 ranks, spreading, linear or linear-lanceolate, flat, with 2 white stomatio bands 
below, and with 2 lateral resin ducts. Male flowers pendent, ovoid to oylindrie- 
-oblong* Female flowers ovoid to oblong, consisting of numerous scales, the 
scales imbricate, each with 2 ovules. Cones large and erect, the scales falling 
of with the seeds. Seeds ovoid or oblong, with large thin wing; embryo with 
4-10 cotyledons. 

About 40 species in temperate regions of the northern hemisphere, generally 
mountain trees, 1 in Taiwan, 

L Abies Kawakamll (Hay.) Ito in EnCycL Jap. 2:107. 1909; Kanehira, For- 
mos. Trees 594. /. 1917, ed. 2, 39. /. 7. 1930; Hay., Icon. PI. Formos. 9: 
108, 1920; Makino & Nemoto, FL Jap. ed. 2. 138. 1931; Kemoto, FL Jap. 
Suppl. 92. 1930; Masamune, Short FL Formos, 35. 1936. 

Abies Mariesii Mast, var, Kawakamii Hay. in Journ. Coll. ScL Imp. Univ. 
Tokyo 35 19): 223. /. 14. 1903 (FI. Mont. Formos.). 

A large tree, to 16 m. tall and 100 cm. in diameter, the bark grayish brown, 
scaly, the branches horizontal. Leaves broadly linear, flat, 10-15 mm. long, the 
midrib prominent, the apex rounded-obtuse. Cones erect, cylindric or oblong, 4 
cm. in diameter, purplish, the scales fan-shaped, 15-18 mm. long, 20-25 mm* 
wide, the margins irregularly serrate; seeds angled, winged, 15 mm. long. 

Mt- Taihczaa, S. Suzuki s. n; Mt. Tugitaks, Mori &. n ; Mt. Niitaka, KawaJcami & Suzuki s. 
n; T. Wakaimiki 142$; Mt, Shyoha, Sintiku, Y. Jtashioka & It Shiraada $. n; Sikayo-tatzan, Su- 
zuki-Tokia 15230, 17552; Kitritori, Bun&tkc, Afasaniiwie & Mori s. n; Mt- Sfckayau, K. Mori a. n- 
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Endemic. Occuring extensively at high altitudes of 2800-3300 meters along 
the central ranges, usually forming pure stand, 

2. Ketefeeria Carrier© 

Trees, pyramidal while young, flat-topped in old age, the bark gray, fur¬ 
rowed, the branches whorled, spreading. Leaves persistent, appearing 2-ranked, 
linear, rigid, lustrous above, pile and keeled below, spiny to obtuse. Male flow¬ 
ers clustered. Female flowers composed of numerous scales subtended by small 
bracts, the scales 2-ovuled. Cone erect, ovoid to cylindric-oblong, ripening the 
first year, the scales broad, woody, persistent, the bracts half as long as the 
scale; embryo with 2 cotyledons. 

2 or 3 species in China, I also in Taiwan. 

1, Keteleeria Davidiana (Franch.) Beissner, Handb. Nadelh. 424. 1891; Ma- 
tsum. & Hay., in Jotirn. Coll. ScL Imp. Univ* Tokyo 22:397. 1906 (Enum. PL 
Formos.); Kanehira, Fomios. Trees 602. /, 1917, ed. 2:39. /, 8 . 1936; 
Masamune, Short FI. Formes. 35: 1936. 

Abies Davidiana Branch, in Nouv. Menu Mus. Paris 4:98. 1884. 

Keteleeria Davidiana var, formosan Hay. in Card. Chron. III. 43:194, 
1908, in Journ. Coll. Rci, Imp. Univ. Tokyo 35(19);221. /. ID 1908 (FI. 
Mont* Formos.}; Makino & Hemoto, FI. Jap. ed. 2. 144, 1931; Nemoto, FI 
Jap. Suppl, 96. 1936, 

Keteleeria fonnosana Hay. in Gard. Chron, III 43:194, 1908. 

A very large tree, up to 35 m. high and 2,5 m. in diameter, the young 
branchlets short-pilose or glabrous, the bark dark gray, irregularly furrowed. 
Leaves flat, linear, 2-4 cm. long, 3-4 nun. wide, keeled on both surfaces, the 
apex acute to obtuse or emargirmte, the margins more or less revolute. Cone 
solitary, erect, cylindric-oblong, 5-15 cm* long, 4-4,5 cm. in diameter, greenish 
while young, pale chestnut color when mature. Seeds about 1 cm. long, with I 
wing as long as or longer than the seed. 

Taihoku-ayu, BunzangUD, Kinkwaryo, S. Suzuki $> n; Taihoku-syu ; Hernnbl Kanehira & 
Sasaki s. n, S. Suzuki &. n 

Central and western China. In Taiwan, it occurs at the extreme northern 
parts at 800-600 m. and the extreme southern parts at 500-900 m, 3 usually in 
association with broad-leaved trees in open places; now scarce in both parts. 
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3, Picea A. Dietrich 

Trees, of pyramidal habit, the branches whorled* Leaves spirally arranged, 
form well marked pul vim, linear, 4-angled or flat, with 2 marginal resin-ducts, 
Male flowers axillary, catkin-like, yellow or red, consisting of numerous spirally 
arranged anthers. Female flowers terminal, green or purple, consisting of nu¬ 
merous bracted scales, the scales 2-ovtded. Cones ovoid to oblong-cylmdric, at 
first erect, ultimately pendulous, the scales persistent, sub-orbicular to rhombic- 
-oblong, subtended by small bracts. Seeds 2 under each scale, small, compres¬ 
sed, winged. 

About 40 species in the temperate zone of north hemispheres, 1 in Taiwan. 

I. Picea morrisonicola Hay., in Joum. Coll. Sci. Imp. Univ. Tokyo 35 J9): 
220 , /, JO, 1908* (FI. Mont. Formes.); Kanehira, Formos. Trees 004. /. 1917, 
ed. 2. 41. /. 9. 1936 ; Makino & Nemoto, Fk Jap. ed. 2. 147. 1931; Nemoto, 
FL Jap. Supph 97, 1930; Masanmne, Short FI, Formos, 35. 1936. 

“Picea Glehmi” sensu Mat sum. & Hay. in Journ. Coll, Sci, Imp, Univ, 
Tokyo 22:400. 1900 (Enurn. PI. Formos,}, non Masters. 

A large tree, up to 50 m. in height and 1.5 m. in diameter, the bark brown, 
fissured into thin flakes, the branches dense, horizon tel, the branchlets glabrous. 
Leaves linear, 10-15 mm. long, acute. Cone cylindric-oblong, purplish, about 7 
cm. long, the scales obovate, 16 mm, long, rounded at apex, entire; seeds 10- 
12 mm. long including the wing, 

Mt- Arisan, Kanehira & Sasaki s. «, Sasaki s*n; Mt. Taihciaan, S- Suzuki 3883, s. n; Nan- 
kotaiz&n, Afasamim* 3088; Inter Matiimme et Hokkn, S SmtiM 5584; Mt- Kotlama, Nitakavama, 
Y. Ka&hioha s, n: Tsito, Y. Yamamoto 375* 

Endemic. At high altitudes of about 2500-3000 meters in the centra] rang¬ 
es, of scattered occurrences in ravines and mountain slopes, usually mixing with 
other trees. 

4. Pinus Linnaeus 

Resinous trees, the bark furrowed or scaly, the branches whorled, spreading. 
Leaves dimorphic, those on the primary shoots spirally arranged, usually reduced 
into small ecarious burets, those on the secondary shoots fascicled, persistent, 
acicular, semi-terete or triangular, borne on undeveloped branchlet in clusters of 
2-5, surrounded at base by sheaths of 8-12 bud-scales. Flowers monoecious. 
Male flowers axillary, clustered at the base of the young shoot, catkin-like, 
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yellow, orange, or scaly, consisting of numerous spirally arranger! anthers, the 
p>llen-sacs 2. Female flowers lateral or sub terminal, consisting of numerous 
spirally arranged scales, each scale subtended by a small bract and bearing 2 
. ovules inside near the base. Cone subglobose to cylindric, the scales nsmlly 
with much thickened apex; seeds usually with long wing, rarely with short wing 
or wingless; embryo with 4-15 cotyledons. 

About 80-90 species, spread over the northern hemisphere from the arctic 
circle to tropics, 4 indigenous species in Taiwan. 

Key to the species 

I. Leaves 5 in a fascicle, triangular in section, with 1 vascular bundle. 

2. Seeds wingless, about 8-12 mm. long; leaves with 3 resin-ducts*. 

*•■■■■-.....*L P. Armandi 

2. Seeds winged, about 20 mm. long, leaves with 2 resin^ducts.. 

.............2, P. morrisonieola 

1. Leaves 2 in a fascile, semi-orbicular in section, with 2 vascular bundles. 

2. Leaves more slender, usually 12-20 cm. long; with 5-9 resin-ducts; seeds 

20 mm. long inclading the wing.-.-—8. P. Maszoniana 

2. Leaves more rigid, about 8-11 cm. long, with usually 4 resin-ducts; seeds 
15-18 mm. long including the wing...4, p, taimmends 

1- Pin us Armandi Franch. in Nouv. Arch. Mm Paris Ser. II. 7:95. L 12. 
1884; Makino & Nemoto, FL Jap. ed. 2. 147. 1931; Kanehira, Forrnos. 
Trees 605. /. 1917, ed. 2. 42 /. 10. 1936; Nemoto, I. Jap. Suppl. 97. 
1936; Masamune in Jourh. hoc. Trop. Agr. 2:31. 1930, Short FL Forum 
35. 1936. 

Firms Mustersiana Hay. in Gard. Chron. III. 43:194. 1908. 

Films Armandi var. Masterskma Hay. in Joum. Coll. Sei. Imp. Uaiv. 
Tokyo 35 (19): 215. /, 8 . 1908 (Fl. Mont. Formes.). 

Finns amamiana Koidz. in Bot. Mag. Tokyo 38:113, 1924; Makino & 
Nemoto, FL Jap. ed. 2. 147. 1931. 

A large tiee, tip to 20 m. high and 100 cm. in diameter, the branches 
wide-spread, horizontal, the branchlets glabrous. Leaves 5 in a fascicle, slender, 
8-15 cm. long, serrulate, bright green, triangular in cross section, with 3 resin- 
-ducts. Cones peduncled, ovoid, up to 10-20 cm. long and 8 cm. in diameter, 
rounded at apex or tapering into an acute point, sometimes slightly recurved, the 
scales rhombic, 3 cm. long; seeds ovoid, compressed, without wings, with a sharp 
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edge all around, 8-12 mm. long. 

Mt. Roknrinzan, Tainan, Suzuki Tokio 10621; Ritozan, E. Matuda 471; Reizuizan, Kwarenko, 
Nakamura 3702; Mt. Shyoha, Hintiku, Y. Jlashioka & Shimada 8. n; Yusno, S. Suzuki 5152; Mt. 
Niitaka, Q. Nakahara 387 9 Kawakami & Mori 3S6l Arisan, KyUr-Kindo 8. n , Yamamoto & Mori s. 
nr, Taito, Yamamoto 371 , 372 , 415; Mt. Daibu, Masamune 1558, Nanto, Sato s. nr, Sikayau-taizan, 
S- Suzuki 5508; Nankotaizan, S. Suzuki 8. n. 

Central and western China to Korea. In Taiwan, in the northern and cen¬ 
tral parts at altitudes of 2300-3350 meters. 

2. PInus morrisonicola Hay. in Gard. Chron. III. 43:194. 1908; Makino Sc 
Nemoto, FI. Jap. ed. 2. 147. 1931. 

Fmus formosana Hay. in Journ.Coll. Pci. Imp. Univ. Tokyo 35 (19): 217. 
/. 9. 1908 (FI. Mont. Formos.); Kanehira, Fonnos. Trees 607. /. 1917, ed. 2 
44. /. 11. 1936; Makino Sc Nemoto, FI. Jap. ed. 2. 138. 1931; Nemoto, FI. 
Jap. Suppl. 97. 1936; Masamune, Short FI. Formos. 35. 1936. 

Pinu$ Uyematsui , Hay., Icon. PI. Fonnos. 3:192. t. 35. 1913; Kanehira, 
Formos. Trees 610. /. 1917; Makino Sc Nemoto, FI. Jap. ed. 2. 150. 1931. 

“Pinus parviflora” sensu Matsum. Sc Hay. in Journ. Col. Sci. Imp. Univ. 
Tokyo 22:397. 1906 (Enum. PI. Fonnos.), non Sieb. Sc Zticc. 

A large tree, up to 15-25 m. high and 120 cm. in diameter, the trunk often 
crooked, the bark smooth on young trees, fissured on old ones. Leaves 5 in a 
fascicle, 8 cm. long, triangular in cross section, with 2 resin-ducts. Cones ovoid 
to oblong-ovoid, to 10 cm. long and 4-5 cm. in diameter, the scales oblong-ovate, 
the apex rounded; seeds winged, about 2 cm. long. 

Nanto, Mori 8. n; Taityn, Tosei, K . Mori 8.; Rintijku, Byoritu~gun, Tusyo Iloanrin, Suzuki- 
Tokio 20458, Taihoku-syti, Bunzangun, Babokimi, Suzuki-Tokio 18273, Mt. Tencho to Kiraikei, 
Kudo & Mori 2013; prope Chikudo a Nichigetsutan, Kudo & Sasaki 15593 . 

Endemic.. At altitudes of 300-2300 meters throughout the island, usually 
scattered and . in association with broad-leaved tiees, now scarce at lower eleva¬ 
tions and mostly present at higher elevations and less accessible places. 

3. Pinus Massoniana Lambert, Desc. PInus 1:17. t. 12. 1803; Matsum. Sc 

Hay. in Journ. Coll. Sci. Imp. Univ. Tokyo 22:396; (Enum. PI. Formos.); 
Kanenira, Formos. Trees. 608./. 1917, ed. 2. 44. /. 12. 1936; Makino Sc 
Nemoto, FI. Jap. ed. 2. 149. 1931; Nemoto, FI. Jap. Supple 98. 1936; 
Masamune, Short FI. Formos. 36. 1936. 

A tree to 18 ra. high and 80 cm. in diameter, the trunk crooked, forming 
an irregular usually broad head, the lower barks gray, irregularly furrowed, the 
upper orange-red, fissured into thin scales. Leaves 2 in a fascicle, semi-circular 
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cross section, 12-20 cm. long, slander, with 5-9 resin-ducts. Cones ovoid to 
Oonic-ovoid, 5-7 cm. long, brown, short-stalked, the stalk about 3 mm. long; 
iseeds winged, about 2 cm, long. 

Taihoku, Sozai* E. Matilda &. n , Suzuki $, »; Taihoku, Nakasavxi s n; Taihoku, Mt. 
Bosisan, S. SttztiU 4359/ Taihoku. Bunzanguu- Shimada 3328 , Taihoku, Skinko- 5f. Hoabto&t s, 
Taihoku, Sugeuehi, 5. s. n; Taiheizan, 6'. Suzuki 6270; Taityu, Tosei, K* Mori s. n. 

Widely distributed in southern China. In Taiwan mostly in the northern 
parts, also along the eastern coastal hills, 

4 . Pious taivvanensis Hay. in Journ. Coll. Sci. Imp. Univ* Tokyo, 307, *1911 
(Mat. FI. Formes.); Kanehira, Formos. Trees 609. /. 1917, ed, % 48. /. 13 r 
1936; Nemoto, FI. Jap. Suppl. 98. I93G; Maeamune, Short FI. Formos. 36. 
1936; 

Pinus brevispioa Hay., Icon. PL Formos. 3:1913; Kanehira, Formos. Trees 
608, /. 1917; Makino & Nemoto, FI. Jap. ed. 2, 148. 1931. 

A large tree, up to 35 m. in height and 80 cm. in diameter, the trunk 
straight, the branches horizontal, the bark fissured into small scales. Leaves 2 
in a fascicle, semi-circular in cross section, more or less rigid, 8-11 cm. long, 
the margins serrulate, generaly with 4 resin-ducts. Cones oblong-ovoid, 6-7 
cm. long; seeds winged, 15-18 mm. long. 

Mt. Taiheizan, S* Suzuki s. n>; Mt- Raudai, Hay at a &. n; Mt. Kanko, Y. Yamamoto s n , 
Suzuki-Tokw 16549; Higaahmko, INokogoa, Kudo So Mori 26; Pa m Pi nan f S. Suzuki &. n; Rato, 
Sintiku, S. Suzuki s. n; Taifco, Keiri, Y. Yamamoto 413; Mt- Sikayau, K. Mon &. n. 

Endemic. Frequent in central ranges, at altitudes of 750-3000 meters, often 
forming large pure stands. 

5. Pseudofsuga Carriere 

Tall trees, the bark smooth, on old trees thick and corky, deeply fissured 
into scaly ridges, the branches irregularly whorled, smooth. Leaves spirally 
arranged, spreading in 2 opposite rows, linear, flat, green and grooved above, 
with 2 white stomatic bands below, with 2 marginal resin-ducts and 1 vascular 
bundle. Male flowers axillary, cylindric. Female flowers terminal on short 
branch lets, consisting of numerous spirally arranged scales, each scale 2-ovuled, 
Cones pendulous, ovoid to ovoid-oblong, the scales persistent, rounded, concave, 
rigid, subtended by exserted bracts, 3-lobed at the apex with the middle lobe 
long and narrow; seeds 2 under each scale, winged; embryo with 2 cotylelons. 

Seven secies in western North America and eastern Asia, 1 or 2 in 
Taiwan. 
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1, Pseudotsuga Wilsoniana Hay,, Icon, PL Formos. 5:204, L IS . 1915; 
Kanehira, Formos, Trees 614, 1917, ed. 2. 48./. 14 . 1936; Makino & Nemoto, 
FL Jap. ed, 2. 150, 1933; Nemoto, FI. Jap. SuppL 98, 1936; Masamuire, Short- \ 
FL Formos. 36, 1936. 

Pseudotsuga Salvador* Flous in Bull, Soc. Hist, Nat, Foulouse 71:145, pL 
1937. syn. noi% 

“Pseudotsuge japonica ” sensu Mateura. ’& Hay., in Journ* Coll. ScL Imp, 
Univ, Tokyo 22:223. 1906 (Emim. PL Formos.), mm fteissner. 

A large tree, to 30 m. in height and 200 cm. in diameter, the bark thick, 
corky, deeply fissured into scaly ridges. Leaves flat, linear, slightly carved, 
15-20 mm, long, I.-1.5 mm. wide, shining green and grooved above, keeled and 
with 2 whitish bands below, the apex emarginate. Cones ovoid, 6 cm. long, 3- 
3.5 cm, in diameter, the scales concave, thin, 1,5-2 cm. long. 

Sindkti, Y- Shimada s. n ; Toyen, Kanzhika <& Sasaki s ftl Pimm, S- Suzuki &. n; Inter 61- 
rasctu & Sikajan, S Suzuki 5179; Taityu, Toseij K, Mari $ n; Hassssnzan, S . Suzuki U$$8* 

A scarce tree, scattered in the island at altitudes of 800-1500 meters, 
usually mixing with other trees. Endemic. 

This species closely related to the Japanese P. japonica (Shirasawa) Beis- 
sner, differing chiefly in having larger cones. 

2. Pseudotsuga taitoensis Kanehira, Formes. Trees ed. 2:51, 1936, nomai. 
Kunehira mentions briefly this plant from Talking, which he cannot fully diffe¬ 
rentiate from the former sjiecies on account of incomplete material. The leaves 
attain to a length 3 cm. His type has not been seen, 

6. Tsuga Carriere 

Trees, the bark cinnamon-red, furrowed, the branches slender, horizontal, 
often pendulous, the branchlets with prominent pul vim, Leaves spirally arranged, 
more or less 2-ranked, linear, flat, stalked, grooved above, with 2 white stomatic 
bands below, with a solitary medium resin duct below, the vascular bundle. 
Flowers solitary. Male flowers catkin-like, axillary, subglobose. Female flowers 
terminal on lateral shoots, the scales imbricate, with 2 ovules at base. Cones 
small, pendulous, ovoid or oblong, the scales concave, woody, persistent, subtended 
by short bracts; seeds 2 under each scale, small, winged; embryo with 3-6 
cotyledons. 

About 14 species in temirarate North America, eastern Asia, and the Hima¬ 
layas, I in Taiwan. 
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1. Tsuqa chinensis (Frauch.) Fritz, ex Diels subsp. formosana (Hay.) covib. 

not\ 

Tsuga formosana Hay. in Gard. Chron. III. 43; 194. 1908, in Journ. 
Coll. Sci. Imp. Univ. Tokyo 35(19): 222. /. 12. 1908 (FI. Mont. Formos); 
Kanehira, Formos. Trees 617. 1917; Makino & Nemoto, FI. Jap. ed. 2. 153. 
1931; “Nemoto, FI. Jap. Suppi. 99. 1936. 

li T8uga cliinenfris" senm Kanehira, Formos. Ti*ees ed. 2. 51. /. 15. 1936; 
Masamune, Short FI. Formos. 36. 1936; non Pritz. 

A largo tree, up to 50 m. bill and 2 m. in diameter, the bark dark gray, 
furrowed, the branchlets yellowish, later pale yellowish gray, hairy in grooves. 
Leaves linear, 1.5-2.6 cm. long, 2-3 mm. wide, the apex rounded or emarginate. 
Cones ovoid, 1.5-2.5 cm. long, the scales suborbicular, lustrous yellowish brown, 
the margins slightly irregularly serrate; seeds 7 mm. long including the wing. 

Mt Niitaka, Y. Jlashioka s- n, S- Sasaki s. n; Nankotaizan. Snzuki Tokio 17551, Masamnne 
2933, Yamamoto s n; Mt Shyohy, Rintiku, Y. Jlashioka & II- Shimcula 279, 3/2; Mt Noko, Kudo 
& Mori 42, 2113, S. Suzuki s n; Taiheizan S- Suzuki 377, 926, 3837i Mt- Daibu, Masamnne 1518; 
Tainan syu, Rekizan Suzuki Tokio 19354; Mt Tyuo senzan, Kwarenko-syu, Fukuyama & Suzuki - 
Tokio 15227; Taihoku, Suzuki-Tokio 18367, Kuarusu, E. Maiudax 6 n ; Mt. Arisa, Katoakami 3682\ 
Taito, Keiri, Y. Yamamoto 469, 551\ Takao, Kizan, Y. Yamamoio 627\ inter Muruoahu & Kyanrawa, 
Taihoku-syu, Suzuki-Tokio 7169 . 

Taiwan, in forests at high altitudes of 2000-3000 meters, in association 
with other trees or forming pure stands on cliffs and ridges. 

The Taiwan plant, although close to the mainland sjKxhes, which is widely 
distributed in southwestern, central, and eastern China, is clearly distinct. It Inis 
a uniformly shorter cone of 2-2.5 cm. long. In the typical form of the species, 
the cone exceeds 3 cm. in length. 

7. Taxodiaeeae 

Resinous trees. Leaves linear to lanceolate, generally opposite, spirally ar¬ 
ranged, evergreen. Flowers monoecious, cone-like. Male flowers consisting of 
many scales, bearing on the underside 2-G anthers, the anthers with 2-9 }>ollen- 
-sacs. Female flowers with few to many scales, flat or imitate, with 2-8 ovules, 
without distinct bracts. Cones more or less woody, the scales with 2-8 seeds; 
embryo with 2-15 cotyledons. 

Genera 8, sjjecies about 15, mostly of the north temjierafce regions, 2 indi¬ 
genous genera, Cuniting hanvia and Taitoania in Taiwan. In addition, Crypto - 
meria japonioa Don of China and Japan, and Taxodiuin distiohum Rich, of 
North America are in cultivation only. 
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Key to the genera 

1. Cone-scales flattened, with 2-5 seeds; branchlets all persistent. 

2. Leaves all alike. 

3. Leaves large, linear-lanceolate, flat, glaucous below; cone-scales with 

narrow serrulate line above the seeds..I. Cunninghamia 

3. Leaves awl-shaped, curved; cone-scales with an upright toothed crest 

above the seeds.. Cryptvmeria 

2. Leaves dimorphic, those on adault stems scale -like, triangular, or falcate, 
those on younger stems, linear, laterally compressed, sliarply ]x>inted; 

cone-scales smooth..2. Tawainia 

1. Gone-scales peltate, with 2 seeds; lateral branchlets deciduous.. 

. Taxodium 

. 

1. Cunninghamia R. Brown 

Trees, of broad pyramidal habit, the bark brownish, scaling off in irregular 
plates and exposing the reddish inner bark, the branches whorled, spreading, 
pendulous at the ends. Leaves rigid, densely and spirally arranged, but spread¬ 
ing in 2 ranks, linear-lanceolate., serrulate, the base ducurrent. Male flowers 
cylindric-oblong, in small, terminal clusters. Female flowers globose, 1-2 at the 
end of the branches. Cones ovoid, the scales coriaceous, broiul-ovate, pointed, irre¬ 
gularly serrate, insistent, each with 3 seeds; seeds narrow-winged; cotylelons 2. 

Two species in eastern Asia, 1, C. lanceolata (Lamb.) Hook, in southern 
and western China, also cultivated in Taiwan. Another, C. Konishii Hay. is 
endemic to Taiwan. 

1. Cunninghamia Konishii Hay. in Card. Chron. III. 43:194. 1908, in Journ. 
Linn. Soc. Bot. 38:299. t. 23. 1908, in Journ. Coll. Sci. Imp. Univ. Tokyo 35 
(19):213. 1908 (FI. Mont. Formos.); Kanehira, Formos. Trees 598. /. 1917, ed. 

2. 51. /. 16. 1936; Makino & Nemoto, FI. Jap. ed. 2. 142 1931; Masamune, 
Short FI. Formos. 36. 1936. 

Cunninghamia Kawalcamii Hay., Icon. PI. Formos. 5:207. t. 16. 1916; 
Makino & Nemoto, FI. Jap. ed. 2. 142. 1931. 

Cunninghamia lanceolata (Lamb.) Hook. var. Konishii (Hay.) Fuji tv in 
Trans. Nat. Hist. Soc. Formos. 22:49 & 476. 1932; Nemoto, FI. Jap. Suppl. 
94. 1936. 

“ Cunninghamia lanceolata ” senm Siisaki in Trans. Nat. Hist. Formos. 71- 
80:184. 1925, non Hook. 
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A large tiee, up to 50 m. in height and 1-2.5 m. in diameter, the branches 
spreading, the bark brownish, fissured into scales. Leaves linear-lanceolate, about 
2 cm. long, 2.5 mm. wide, the apex acute, the base decurrent. Cones globose- 
-ovoid, 2-2.5 cm. long, 2 cm. in diameter; seeds 2 or sometimes 3 to a scale, 
flat, 3-5 mm. in diameter. 

Mt Taiheisan, S. Suzuki s n ; Sintiku, Tikotogun, Snzuki-Tokio 20754; Nankotaizan, S. Suzuki 
n, G. Masamune 2983; Toycn, Kanehira & Sasaki s. n.; Pass Pinan, S. Suzuki 8. n.; Mt. Randai, 
Kavxxkami & Mori s. n. 

Endemic. In the north and central parts of the island at altitudes of 1300- 
2000 meters, mostly scattered in forests of Chamaeoyparts, occasionally forming 
pure stands. 

This species is very close to C. lanceolata , (Lamb.) Hook, of southern and 
western China, the only other species of the genus, differing in having smallei 
and narrower leaves and smaller cones. 

2. Taiwania Hayata 

Large trees, of pyi-amidal shape when young, the bark brownish, fibrous. 
Leaves on young trees linear, sharply pointed, grooved on both surfaces, on old 
trees scale-like, acute, with short stalk, laterally grooved. Flowers polygamo-di- 
oecious. Male flowers 5-7, densely arranged at tip of short branchlets; stamens 
about 15, each with 2-4 pollen sacs. Female flowers small, terminating the 
branches, each scale with 2 ovules. Cones globose to oblong-ovoid, with 12-20 
scales, each scale with 2 seeds; seeds long, with broad wings, emarginate at 
both ends; cotyledons 2. 

1. Taiwania cryptomerioides Hay. in Journ. Linn. Roc. Rot. 37; 330. t. 16. 
1906, in Rot. Mag. Tokyo 21:21 t. 1 . /. 23. 1907; Kanehira, Formas. Trees 
615. /. 1917, ed. 2. 53. /. 17. 1936; Makino & Nemoto, FI. Jap. ed. 2 
1931; Nemoto, FI. Jap. Suppl. pp. 1936; Masamune, Short FI. Formas. 36. 
1936. 

A large tree up to 60 m. high and 23 m. in diameter, the trunk straight, 
of pyramidal shape when young, with pendulous branches, when old of a dome- 
-shaped small cr*vn, with few branches, the bark fibrous. Leaves on young trees 
linear, sharply pointed, about 2 cm. long, on old trees scale-like, acute, trian¬ 
gular, keeled, about 4-5 mm. long. Cones terminating the branches, nearly ses¬ 
sile, 1.5-2.5 cm. long; seeds 5-6 mm. long including the wing. 

Mt. Taiheizan, /S. Suzuki 3575 , 12315 , 12327\ Mt. Arisan. Y. Yamamoto s. n.; Taityu-syu, 
Rakuraku-Taku, Suzuki-Tofcio 665 , 13259; Nanto, Sasaki 8. n. 
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Taiwan, in the central ranges at altitudes of 1800-2000 meters, usually 
scattered through the forests of Chamaecyparis, A slow growing tree. 

8. Cupressaceae 

Resinous ti*ees or shrubs. Leaves amall, usually scale-like or needle-like, 
opposite or whorled, evergreen. Flowers monoecious or dioecious, cone-like or 
berry-like. Male flowers consisting of numerous scales bearing on the underside 
2-6 anthers, the anthers with 2 jmllen-sacs. Female flowers with few to many, 
opposite or whorled scales, each with J-2 erect ovules on the upper side. Cones 
woody or coriaceous and dehiscent witli winged seeds or berry-like with fleshy 
connate scales with terete or angular seeds; embryo with 2, rarely 5-6 cotyledons. 

Genera 12, species about 120, widely scattered over tropical and temperate 
regions of both northern and southern hemispheres, 3 genera in Taiwan. The 
genera Callitris, Cupressus , and Thuja are introduced and cultivated. Gener¬ 
ally planted are Callitris calcarata Br., C, quadrivalvis Vent., C . rhomboides 
Br., and C. robusta Br. all from Australia, Cupressus Benthami Endl. from 
Mexico, C. funebris Endl. from China, C . glauca Lamk, from India, and 
Thuja onentalis L. from China. 

Key to rhe genera 

1. Cones woody, dehiscent. 

2. Cone-scales peltate; cones subglobose. 

3. Each cone-scale with 2, rarely 3-5, seeds; branchlets. flattened.. 

.1. Chamaecyparis 

3. Each cone-scale with many seeds; branchlets terete or quadrangular, 

rarely flattened.. Cupressfus 

2. Cone-scales flattened, imbricate; cone ovoid or oblong-ovoid. 

3. Pairs of cone-scales 4, the Tipper pair fertile; seeds with 2 unequal 
wings. .3. Libocednis 

3. Pairs of cone-scales 6-#, the 2 upper pairs fertile; jseed wingless or 
with minute, wings. 

4. Leaves & cone-scales in pairs.. Thuja 

4. Leaves & cone-scales in whorls of threes.. Callitris 

1. Cones fleshy, berry-like, with 2-6 connate scales; each scale with 1-2 seeds. 

...2. J uni perns 
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1. Chamaecyparis Spach 

Tall trees of pyramidal habit, the bark smooth, ]reeling off in strips or 
scales or fissured into ridges, the branches spreading, the branchlets usually 
flattend. Leaves opposite, scale-like, ovate to rhombic, acuminate to obtuse, entire. 
Male flowers ovoid to oblong, yellow, rarely red, the anther with 2-4 pollen- 
-sacs. Cone globose, ripening the first season, the scales 6-12, peltate, pointed 
or raised in the middle; seeds 2, rarely up to 5 in each scale, slightly compres¬ 
sed, with thin broad wings; cotyledons 2. 

Six species in North America, Japan, and Taiwan. 

Key to the species 

1. Leaf-apex acute; cone oblong, 8-9mm. in diameter, the scales . 

..1. C. formosensis 

1. Leaf-apex obtuse; cone globose, 10-11 mm. in diameter, the scales 8-10. . 

.2. C. obtusa subsp. formosana 

1. Chamaecyparis formosensls Matsum. in Bot. Mag. Tokyo 15:137. 1901; 
Matsum. & Hay. in Journ. Coll. Sci. Imp. Univ. Tokyo 22:402. 1906 (Knum. 
PI. Formos.), in Journ. Coll. Sci. Imp. Univ. Tokyo 35 (19):208. 1908 (FI. 
Mont. Formos.); Kanehira, Formos. Trees 597. /. 1917, ed. 2, 56. /. 19> 
1936; Nemoto, FI. Jap. Suppl. 93. 1936;, Masamune, Short FI. Formos. 37. 
1936. 

A very large tree, the bark more or less thin, light reddish brown. Leaves 
scale-like, triangular, imbricate, green outside, pale whitish inside, the apex acute 
to acuminate. Cones oblong-ovoid, 10-12 mm. long, 8-9 mm. across, the scales 
10-13; seeds slightly winged around, 3 mm, in diameter. 

Mt. Taiheizan, S. Suzuki 597 , 3804, 3903, 6541, 10310; Shijataizan, Yoshihida s. n.: Mt. Ari- 
san, Yamamoto & Mori 8. n , S. Suzuki 8. n , Y. Hashioka 8 n E. Maiuda s. n, S. Sasaki 8. n, 
Nankotaizan, Suzuki-Tokio 17548 ; Kwarenko-tyu, Tyosenzan, Suzuki-Tokio 1615; Sintiku, Kokyuyu- 
taizan, N- Fukuyama 3368; Kuarusu, E. Maiuda a. n.; Taito, Keiri, Y. Yamamoto 363i Taihoku, 
Bunzangun, Suzuki-Tokio 11768; Takao, kizan, Y. Yamamoto 606. 

Endemic. Mountain regions in the northern and central pai*ts of the island, 
at altitudes of 1000-2900 meters, often forming pure stands or mixed with 
Chamaecyparis obtusa , subsp. foi'mosana. This is the largest conifer in eastom 
Asia, some trees attaining to a diameter of 20 m , and one of the most impor¬ 
tant timber tiees in Taiwan. 

2. Chamacyparis obtusa Sieb. & Zucc. formosana (Hay.) stat. nov. 
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Chamaeeyparis obtusa f. formosana Hay. in Gard. Chron. III. 43:194. 
1908, in Joum. Coll. Sci. Imp. Univ. Tokyo 35(19):208. f. 6. 1908 (FI. Mont. 
Formos). 

0 

“Chamaeeyparis obtusa” sensu Kanehira, Formos. Trees 596. 1916, ed. 2. 
58. /. 20. 1936; Nemoto, FI. Jap. Suppl. 93. 1936, p. p.; non Sieb. & Zucc. 

Chamaeey pans taiwanensis Masamune & Sazuki in Sylvia 4:57. 1933; 
Masamune, Short FI. Formos. 37. 1936. 

A very large tree, Tip to 40 m. high and 3 ra. in diameter, the trunk straight, 
the bark fibrous, fissured into thin strips. Leaves scale-like, 3-ranked, densely 
imbricate and closely appressed, dark green above, with white marks below; the 
apex obtuse. Cones globose, 10-11 mm. in diameter, the scales 8-10, peltate; 
seeds narrowly winged, about 4 mm. in diameter. 

Mt- Hassenznn, N. Ida 8. n.; inter Doba et Zynzivo, S. Suzuki 6342; Mt. Taiheizan, S. Suzuki 
254, 413, 937, 3832, 3876, 3976, 4073, 12310, 12313 , 12314, 12319 ; Kankozan, Taihoku, S. Suzuki 
0226 ; Taihoku syn Bunzangun, Suzuki Tokio 11755, 18310, Mt. Rantlai, Hayata s. n.; Mt. Arisan, 
Kudo & Suzuki 16279, 19394. 

Endemic. In the northern and central parts of the island mostly at alti¬ 
tudes of 1300-2800 meters, forming pure stands or mixed with Chamaeey paris 
formosensis at low elevations. The most valuable timber tree in Taiwan* 

The species C . obtusa (Sieb. & Zucc.) Endl. is of Japan. This subspecies 
differs from the species in the much smaller cones and smaller seeds. As the 
difference is slight, it seems not worthy of recognition as a distinct species. 
But as it is geographically distinct from the typical form of the species, it seems 

more appropriate to treat it as representing a subspecies rather than as a form. 

\ 

2. Juniper us Linnaeus 

Trees or shrubs, the barks usually thin, shreddy, rarely scaly. Leaves op¬ 
posite or temate, polymorphic, acicular or scale-like, on young brandies always 
acicular. Flowers dioecious or monoecious, axillary or terminal. Male flowers 
yellow, in an ovoid or oblong catkin, with numerous opposite stamens. Female 
flowers greenish, globose, of 3-8 pointed scales, some or all bearing I or 2 
ovules. Cones berry-like, indehisoent, succulent, consisting of fleshy united scales, 
subtended by scaly-bracts, ripening the first, second, or third year. Seeds I- 
12, usually ovoid, terete, or angled, often grooved, brown; embryo with 2 or 
4-6 cotyledons. 

About 60 species widely distributed throughout the northern hemisphere, 3 
species in Taiwan. Several introduced species are in cultivation. 
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Key to the species 

1. Leaves longer than 10 mm. 

2. Leaves glaucous beneath..L J • formosma 

2. Leaves green or concolored on both surfaces...la. J . formosaiui var. 

, concolor 

1. Leaves shorter than 10 mm. 

2. Erect shrub or tree.... 2. J. squamata 

2. Low decumbent shrub..3- J. tsukusiensis 

1. Juniperus formosana Hay. in Gard. Chron. III. 43:198. 1908, in Joum., 
Coll. Sci. Imp. Univ. Tokyo 25(19): 209. t. 38. 1908 (FI. Mont. Formos.), Icon. 
PI. Formos. 7:39. 1918; Kanehira, Formos. Trees GOO. /. 1917. ed. 2. 60, /. 
21. 1936; Makino & Nemoto, FI. Jap. ed. 2. 143. 1931; Nemoto, FI. Jap. 
Suppl. 95. 1936; Masanmne, Short FI. Formos. 37. 1936. 

“Juniperus taxi folia” sensu Hay. in Bot. Mag. Tokyo 20:19. 1906; Hay. 
& Matsum. in Joum. Coll. Sci. Imp. Univ. Tokyo 20:403. 1906 (Enum. PI. 
Formos.); non Hook- & Arn. 

A small tree, about 4-5 m. in height, sometimes to 12 m., with a straight 
tmnk usually dividing into several stems, with spreading or ascending branches 
and j/endulous branclilets. Leaves linear, 1.2-2 cm. long, 1-2 mm. wide, the apex 
spiny-pointed, with 2 broad white hinds above, glaucous and keeled beneath. 
Cones subglobose, fleshy, orange-red, about 8 mm. in diameter, the base bractel* 
seeds 3, triangular-ovoid, angular. 

Mt. Arisan, Kanehira & Sasaki s. n\ Mt. Taihei, S. Suzuki s. n. Mt. Tcncho, Kudo & Mori 
2012: Mt. Niitaka, S. Suzuki 15067 , Y. Jlashioka s- n \ Daibusan, S. Suzuki 6872 , E. Matudatt 
Taroko, Suzuki Tokio l6&4 } S. Suzuki 9u9Ii Nanto, Salon.n Taito, Kciri, Y. Yamamolo J30 y 281, 
408i Sinitku, Mt. Shyoha, Y . llashioka S: H. Shimada 280 , 313- 

China. Taiwan, in central ranges at altitudes of 2300-3000 meters, generally 
in CItamaecyparis foi*ests as an under shrub. 

la. Juniperus formosana Hay. var. concolor Hay., Icon. PI. Formos. 7:39. 
/. 25. 1918; Makino & Nemoto, FI. Jap. ed. 2, 144. 1931; Kanehira & 
Sasaki in Journ. Soc. Trop. Agr. 4:74. 1932; Kanshira, Formos. Trees ed. 2. 
60. 1936; Nemoto, FI. Jap. Suppl. 96. 1936; Masamune, Short. FI. Formos. 
37. 1936. 

A shrub or small tree, about 4 m. high and 20 cm. iu diameter, decumbent. 
Leaves 2 cm. long Cones orange-red, 10-12 mm. in diameter. 

Besegao, Kwarcnko, Jlayala *Sc Sasaki #. n. 
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Endemic. Known only from the tyj)e collection, along seashore at the base of 
Busegan, between Kwarenko and Guam According to Hayata, the variety differs 
from the species in the leaves being not glauco^is beneath and in the stomatic 
bands being broader. These characters, however, are not obvious in the available 
sjiecimen. 

2. Juniperus squamata Lambert, Desc. Gen. Pinus 2:17. 1824; Kanehira, 
Formos. Trees ed. 2. 60. /. 22. 1936; Makino & Jsemoto, FI. Jap. ed. 2. 144. 
1931; Nemoto, FI. Jap. Suppl. 95. 1936; Masamune, Short FI. Formos. 37. 
1936. 

Junipers morrisonicola Hay. in Gard. Chron. III. 43:194. 1906, in Journ. 
Linn. Soc. Bot. 37:298. 1908, in Journ. Coll. Sci. Imp. Univ. Tokyo 35 (19): 
211. /. 7. 1908 (FI. Mont. Formos.), in 1. c. 30 (1):307. 1911 (Mat. FI. For¬ 
mos.); Kanehira, Formoa. Trees 600. /. 1917, in Journ. Soc. Trop. Agr. 4:75. 
1932. 

A shrub or tree, procumbent, to 5-10 m. in height and up to 1 m. in dia¬ 
meter, the branches long-decumbent, the branchlets ascending. Leaves linear, 
3-5 mm. long, densely and ternately arranged, concave and whitish above, convex 
and grooved below, green, the ajiex sharply and finely pointed, narrower on 
young branches. Cones globose or ellipsoid, 6-8 mm. long, reddish brown when 
young, purplish black when mature, bracted at base; seeds solitary, globose or 
ovoid. 

Mt Kiraisyu, Shimada 8 n , Kudo & Mori 223$ ', Mt- Tiigitaka, S. Suzuki 5297, K. Mori s 
n.; Nankotaisan, Suzuki-Tokio 17457', Mt. Niitaka, T. Wakatsvki s. n , Masamune 3775', Sintiku, Mt. 
Shyoka, Y. Jlashioka 71. Shimada 281'* Contral Range, water-divide, Mori 8 n ; Mt. Niitaka S. 
Suzuki 10658 , 13313, Y. Jlashioka 8. n 

China and the Himalayas. Taiwan, in central ranges at high altitudes of 
over 3000 meters, the highest growing conifer of the island, forming a dense 
nearly impenetrable scrub or on open exposed slo])es growing as a tree 5-10 m. 
high in ravines and sheltered places. 

3. Juniperus tsukusiensis Masamune, Prel. Itep. Veg. Yakus. 39. 1929, 
nomen nud. } in Bot. Mag. Tokyo 44:50. 19.30, in Mem. Fac. Sci. Agr. Tai- 
hoku Imp. Univ. 9. Bot. 4:131. 1934, Short. FI. Formas. 37. 1936. 

Juniperus chinerms L. var. tsukusiensis Masamune in Journ. Soc. Trop. 
Agr. 2:152. 1930, 3:20. 1931, Kanenira, Formos. Trees ed. 2. 60. 1936; Ne- 
moto, FI. Jap. Suppl. 95. 1936. 

“ Juniperus Sargentii” sensu Sasaki, List. PI. Formos. 53. 1928, non . 
Takeda. 
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“ Juniperus chincnsis L. var. Sar genii'* sensa Sasaki, Cat. Govern. Herb. 
Formos. 57. 1930, non. ITenry. 

A shrub, about 2 in. high, procumbent. T/sives scale-like, triangular, about 
1 mni. across, or rarely linear, spiny. 2-3 mm. long. Cones globose, iibout 4 
mm. in diameter. 

Scizuizan, Kwarenko, S. Suzuki 8. n.; 

Japan: Yakusima. Taiwn only from the original collection at Seisuizan, 
Kwarenko, at an altitude of 2200 meters. 

4. Llbocedrus Endlicher 

Trees, the bark scaly, the branches spreading, the branchlets flattened, dorsi- 
-ventral. F^eaves decussate, scale-like, with decurrent base, with or without gland. 
Flowers monoecious, the 2 sexes on different branchlets, rarely dioecious. Male 
flowers oblong, with 12-16 decussate stamens. Female flowers oblong; fertile 
scales with 2 ovules. Cones oblong, with 4-6, valvate, woody, flat scales, the 
scales mucronulate at the apex, the lower pair short, reflexed and sterile, the 
middle pair much longer, oblong, and fertile, the upper pair if present connate 
into an erect partition; seeds with one short and one long wings, nearly equa¬ 
ling the scale; embryo with 2 cotyledons. 

Species 9, widely scattered in western North and South America, New Zea¬ 
land, New Caledonia, New Guinea, southern China, and Taiwan. 

1. Llbocedrus formosana Florin in Svensk. Bot. Tidskrift 24:126. f.2.t.2. 
1930; Kanehira, Formos. Trees ed. 2. 56. /. 18. 1936; Nemoto, FI. Jap. Suppl. 
96. 1936; Masamune, Short FI. Formos. 37. 1936. 

Llbocedrus macrolcpis Benth. var. formosana (Florin) Kudo in Journ. Soc. 
Trop. Agr. 3:16. 1931. 

“ Libocedrns macrolepis } * sensa Hay. in Journ. Coll. Sci. Imp. Univ. Tokyo 
35 (19):207. f. 4. 1908 (FI. Mont. Formos.); Kanehira, Formos. Trees 602. f . 
1917; Makino & Nemoto, FI, Jap. ed. 2. 145. 1931; non Benth. & Hook. f. 

A large tree, up to 30 in. in diameter at base, the trunk often crooked, the 
bark smooth, purplish red-brown, reaves scale-like, obtuse, about 1.5-2.5 mm. 
broad, dark green outside, pile green within. Cones oblong, 1-1.5 cm. long, 
slightly curved, the scales 4, the 2 lateral ones fertile; seeds 1-2 to seach scale, 
8-12-mm. long including the wing. 

Taiheizan, St\Suzufci s. n ; Taichu, Kongenohi, Yamamoto & Mori s. n ; Taityu, Tosei, K. Mori 
8. n. T&ikoku, Bunzanguu, Suzuki -Tokio 1580J % 1J250 Mt- KamVii, E. Maluda 8. n. 
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Endemic* In the northern and central parts of the island, at altitudes of 
300-1900 meters. 
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